Searching PAJ 


PATENT ABOTACTS OIF JAPAN 


(1 lJPablicsiion manber : 

(43)Dste of pcbHcaiicm of application : 3MU997 


(51)MCL 

asia 

Mil 5/00 


(21)Applicaiaon number: <H©4ill88&! 

(71)A|jplicant: 

BMMTOON PMOTUNG CO LTO 

(22Pate of filing : 0§.(52.B5k! 

5 (72)lnveator : 

KMA(GAWA 



OKAMOTOEDUO 

■ 

(30)Priority 

Priority number : ®7M8BIl Priori 

tydEte:17.10.B9S Prio 

rityooBnlsy: 4IF 


(54) ®CMB>Y ran© COIULSCTMG TTOOLASBJBODY HLDIB A^AI TCB USING THE 
SAME • * _ r - r .^ r w^.-;. ■ . 

(57)Abs!ract 

PROBLEM TO BE SOLVED: To provide a body fluid 
collecting tool capable of collecting body florid snot by suction 
and displaying data, by setting a 

tr ansmitrimg hfldy flhtrid so as to fee penetrated with a penetrating j 
needle. 

SOLUTION: A base body 2 most comprise a material with 
rigidity and apsieteating needle fa>ldingmember31 amaterial 
with elasticity. The penetrating needle holding rnemlte 31 is hit 
by a hamm^etc^ connected with a spi^ 
downward, and a penetrating needle 3 is pushed ant downward |§ 
therewith. The pushed out peaetratiag needle 3 penetrates 
through a body fluid tsansmissionmenib&4.^afing@r 
mounted thereunder, then jetcms to fee orig^ position by the 
elasticity of the penetrating needle holding member 31. Though 
the finger penetrated bleeds, the bled Mood is absorbed by the 
body fluid transmission merits 4 mi teaches an electrode 4 1 
(42) by the CTpiTl^ry pheromepon, ^ Detected matters in the IpL^^ 
blood are oonverted to electric sigo^aM transmitted to a 
sensor set m this body fluid analyzer thn^^ and measured values are displayed on a 

display part 
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TECHNICAL FIELD 


[Field of the Invention] Tins invetfion relates to the body fluid analysis apparatus winch can analyze the 

body fluid extraction instant which can 

cells, and the detected matte contained in fheestriw^bod^flaid. 
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•NOTICES* 

JSO and NCXPX axe not responsible for any 
damages oanaed by th* us* of this translation. 

1. This document has been translated by compute. So fee translation maynot reflect the original 
precisely. 

2. **** shows fee word which can not be translated. 
3.1n"fee drawings, any words are not translated. 


PRIOR ART 


[Description of the Prior Art] The check system using fee singularity of toomaterials, such as current, an 
eii2yme, and an annTwdy, is extensively use^ 

measurement, etc. Especially, since the dectrorric transition by the oxidation reduction reaction of a 

detected material is produced before 

as a sensor material read with an electrical signal. 

[0003] As a typical thing of such check system, the blood sugar level sensor of the pocket mold used fer 
a diabetic etc. is mentioned. In order to have measured the blood sugar level conventionally using mis 
blood sugar level sensor, feeblemish was attached to fee fingertip usi^ 
instrument (Lancet), the blood drop was pressed out from there, and it was carrying out by rnaldng feat 
blw>d drop adhere to the measurem^ 

sensor was equipped. However, when the reusable jnincn^ and the sensor had dissociated in 

mis way, many processes which ate required mper&imiiuj a series of acn^ 

problem of an operation mistake also had mem. Moreover, in order to contact die blood of the need 

minimal dose to an electrode section wife fee measurement chip of this blood sugar level sensor, fee slh 

was formed for the film on lamination and an electrode through the spacer, fee approach of introducing 

blood in a slit by capillarity was taken, and fhat mutnTfy^frtrf was difficult 

[0004] Then, fee blood collecting machine (refer to JP,5-95937A and P>9593 8,A) with which fee 

blood coBectmginachine (refer to JP,S-111476\A, JP.6-311980A JP.6-327655A and JP.7-5125U) 

wifewfo\fcthemem<^-app^ 

needle, me (^mlary tube, and me sensor were 

implement, and ****** were united and a reusable puncture needle, an attraction implement, ••**** 
and a sensor were united was proposed. 

[0005] However, fee blood collecting approach in these instruments B is what is depended on the 

method wife which all are decompressed bytr* syimge,asyimge,etc.a^ 

the base of a cylinder on fee skin, it cannot decompress, but when the cylinder below phil .5 mm is used, 

blood plugs i^aholewifli the former, to 

is complicated in flxe latter - etc. - there wmfculL 
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PRIOR ART 

[Description of the Prior Art] The check system using the singularity of biomnterials, such as current, an 
eizyme, and an antibody, is extensively used ibr a clinical specimen, food evaluation, environmental 
measurement, etc. Especially, since the electronic transM on by the oxidation reduction reaction of a 
detected material is produced before and after a reacti<m,m 
ds a sensor material read with an electrical signal. 

[0003] As a typical thing of such check system, the blood sugar level sensor of the pocket mold used for 
a diabetic etc. is mentioned. In order to have measured the blood sogar level conventionally using this 
blood sugar level sensor, the blemish was attached to the fingertip using the reusable puncture 
instrumeit (Lancet), the blood dxop was pressed out from tee, and it was canying out by making that 
blood drop adhere to the measure^^ 
smsor was equipped. However, when the rea^^ 

this way, .many processes which are required in perfosmng a series of actuation are complicsted > and ibe , : 
problem of an op&siion mistake also had than. Mareov&, in ostler to contact the blood of the need 
minimal dose to an electrode section with the measurm^ 
wasfb^edforthefilmoni^ 

blocd in a slit by capillarity was taksi, and that manufacture was difficult 
[0004] Tben,theblocd coUe<^madiine(irefe to JP,5-95937,A and JP,5-95938,A) with which the 
blood collecting machine (refer to JP,5-111476A JP,6-311980A JP,6-327655A a»d JP,7-51251A) 
with which the medicd-apj&catioiii system (refer to JP,61-286738rA) by winch the reusable puncture 
needle, the capfllsy tube, and fee were umted, a reusable puncture ne^^ an attraction 
implement, and 000000 were united and a reusable puncture needle, an attraction implement, 0OI>000 , 
and a sensor wee united was proposed. 

[0005] However, die blood collecting approach in these instruments K is what is depended on the 
method with which all are decompressed by the syringe, a syringe, etc. and attract blood, unless it sticks 
the b&se of a cylinder on tiil&skin^ 

blood plugs up a hole with the forma, there is a fault of bleeding stopping, end the structure of a syringe 
is complicated in the late etc. - thse was a fault 
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damages caused by the use of tills translation* 
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EFFECT OF THE INVENTION 


[Effect of the invention] The body fluid extraction instalment of this invention is easy tn ma^^my, 
and according to die body fluid aiwlysis apparatus of to inventing 
approach by attraction, and cm ana^ 
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TECHNICAL PROBLEM 

[Pn>blem(s) to be Solved by the kv@rtion] Tbs technical problem of tins invention is offering the 

convoiiQii body fluid analysis app&a&B possessing a body fluid effraction instrumert wifti easy 

mami&chreandthfc 

fluid as made to increase and a disgd^ 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field lof the Invention] This iirvention relates tote 

body fluid extracnramstramentwWch 

ceHs, and the detected matter contained in the extracted bodv fluid. 

[0002] ■ J 

[Description of the Prior Art] The check system using me singularity of biomaterials, such as current, an 
enzyme, and.mantf>ody, is exte^ 

meaOTement, etc Especially, since the electronic transition by the oxidation redaction reaction of a 
detected material is produced before and after a reaction, many oxidoreductases, such as GOD, are used 
as a sensor material read with an electrical signal. 

[0003] As atypical thing of such check system, the blood sugar level sensor of thepockdfljoMnsedfor 
adiabehc eta is mentioned. In order to have measured the blood sugar level conventionally wring Ads 
blood sugar levd sensor, the blemM was attached to t^ 
msfcmnent (Lancet), the blood diop was pressed out fiom there, ^ 
blood drop adhere to the measurement ckipwnhwm^ picked omn^ 

sensor was equipped. However, when the reusable puncture instrument and the sensor had dissociated in 
this way, many processes which are required in perfbnning a series of actuation are complicated, and the 
problem of an operation mistake also had mem. Moreover, in order to contact the blood of the need 
mimmddoseto an electrode section wim the measurement chip of this blood sugar level sensor, the sht 
was fonned me fito on laau^ 

blood m a sht by capillarity was taken, and ftiatinannfictnre was difficult 

[0004] Then, the blood collecting machine (refer to JP^-95937A and #,5-95938^) wim which me 

b^coflectmg machine^ 

wrfli which the medical-appHcation system (refer to JP,61-286738A) by which the reusable puncture 

needle, the capillary tube, and me sensor were united, a reusable puncture needle, an attraction 

mwlement, and ****** were united and a reusable puncture needle, an attraction inmlement ****** 

and a sensor were united was proposed. ' 

[()005] However, the blood collecting approach in these instruments It is what is depended on me 

method wifli which all are deconmressed by me syringe 

the base rfa qtoder ohthe skin, it cannot dec<mipress, b^ when fte cylinder 

blood pings up a hole wim the former, mere is a fault of bleeding stopping, and the structure of a syringe 

is complicated m the latter — etc. — mere was a fault 

[0006] 

[Problem© to be Solved by the Invention] The technical problem of this invention is offering the 
convenient body fluid analysis apparatus possessing a body ^ 
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manufacture and feis body fluid extraction instrument, die means to which the bleeding volume of body 
fluid is made to increase, and a display wMle having fee device in wWA 
approach by attraction. 
[0007] 

{Means for Solving fee Problem] Bvm if it was not based on fee attraction approach in view of fee 
above-mentioned technical problem by preparing the member which this invention person etc. may 
deliver body fluid as a result of wholeheartedly research so that a reusable puncture needle may 
peaeirate, tody fluid could be extracted easily, and a heads: and fins invention wee completed for fee 
ability of body fluid to be analyzed that it is simple and promptly. 

[0008] That is, this invention is a body fluid extracticminstru^ at least to 

provide fee humoral transmission membo- which may be transmitted to fee location of a request of body 
fluid, and fee puncture nwmberwMch may penetrate said humoral transmission member. Moreover, this 
invemtion is a body fluid analysis apparatus charactsized by coming to provide said body fluid 
extraction instrument, fee means to which the bleeding volume of body fluid is made to increase, and fee 


[0009] 

[Function] Wife fee body fluid extraction instrument of this invention which has fee humoral 
transmission member which consists of an ingrediort which has absorptivity, and fee puncteeinember 
which may penetrate fee humoral transmission membear, fee body fluid which bled moves by capillarity 
etc. in fee inside of a hmnoral transmission member, and an enzyme electrode is contacted. Moreover, 
wife fee body fhrid extraction ibas^ 

which consists of an ingredisit of nora-absorptivity, and fee puncture msriber which may penetrate fee 
humoral transmission member, fee body fluid which bled moves by capillarity etc. in fee opening 
betwe^fee fikmaa^ and an enzyme electrode is contacts, ^ v ^ 

[0010] Therefore, according to fee bofyfhrid extraction instn^^ 

bdow fee probte feat it cfmot decompress unless itstidls fee bass of fee proM&n accompanying the 
approach of collecting blood by attraction, La, acylinder, on fee skin, esdpM15 mm is used, body fluid 
can plug up a hole and can solve fee problem feat bleeding will stop, fee problem feat fee structure of a 
syringe is complicated* etc Moreov©, it is not necessary to establish fee special means for contacting 
body fluid to an erzyme electrode etc, and a series of actuation processes which analysis takes can be 
reduced. 

[0011] in fee body fluid extraction instrument of this invention, detected matter v&ious by one 
inspection can be measured by preparing fee enzyme electrode of a class wife which plurality diffes. 
According to fee body fluid analysis apparatus possessing fee above^mortioned bo dy fluid extraction 
instrument, fee means to which fee bleeding volume ofbody fluid is made to increase, and a display of 
feis invoition, a geieral user cannot need skill, but ran extract body fluid easily and promptly, and can 
analyze fee detected matte by one-touch. . 

[0012] If fee above-mentioned body fluid extraction instrument is made into a cartridge-type, it can be 
made throwing away and bacterial infection ete. can be preweo^ 

instrument is packed, it is still mora sanitarily safe. Moreov&, if feis body fluid extraction instnimsit is 
used as fee cartridge of 1 by plurality, it can let out this, body fluid extraction instrument one after 
another, and body fluid can be analyzed continuously. 
[0013] 

[Embodim^it of fee Invention] H&reafter, feis invention is explained to a detail wife refemce to a 
drawing. Here, fee body fluid in feis invention means fee liquid which may bleed from a living body by 
carrying out a puncture, for example, blood, fee decoction between cells, etc. are mentioned. 
[00 1 4] The perspective view of a body fluid extraction instrumait wife an example of tins invention is 
shown in drawing 1 . Moreover, it is drawing 2 (a) about fee A- A sectional view of fee body fluid 
extraction instrument 1 in drawing 1 . The decomposition perspective view of fee body fluid extraction 
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instalment 1 is shown in drawing 3 . This body fluid extraction instrument 1 is attached in the tabular 
base 2 which has pares 21, 22, and 23, and a base 2 through the raisablepimctare needle attadnnent 
component 31, and has the reusable puncture needle 3 contained in fte 
transmission member 4 prepared mite base of a base 1 Tie e 

of fihe humoral transmission member 4, and the enzyme electrode consists of a working electrode 41 and 

a contrast electrode 42. Lead wire 43 is amnected with each de*o^ 

22ofabase2,and23. 

[0015] Wrfo[ a body fhud extracts 

m agn it u de can be used as a compact Moreover, since an electrode can be made into a plane, this 
electrode can be formed easily. Although a base 2 may be fanned firm what Irmd nf mgiwfe^ wfa ft 
forms from the ingredient which has rigidity, in order to make a reusable puncture needle 3 project, it is 
necessary to form the reusable puncture needteattactaentara^xme^ 
elasticity. On the other hand, when a base 2 is formed with the ingredient which dainty, th? 
reusable puncture needle attachment component 3 1 can be formed from the ingredient winch has 
rigidity. Especially if installation to a body fluid analysis apparatus « poagiHIa for A* Tn ftg F itmA> imrf a 
configurati(mofabase2,itw^ 

starability of a reusable puncture needle 3, etc. are taken into consideration, the thickness of the direction 
of a puncture is 2-5 0mm, and it is desirable that they are [ which is the polygon and diameter of 3-50mm 
who se one side of a cross section vertical to the direction of a puncture is 3 -50mm ] circular or the 
configuration which combined the ellipse form, or a polygon, and circular and an ellipse form. 
[0016] As an ingredient which has the rigidity winch forms a base 2, plastics, the ceramics, a metal, etc 
are mentioned, for example and a polyurethane nibb er, synthetic rubber, etc the textile fabrics which 
consist of these ingredients, a nonwoven fabric, a surgical tape ingredient, etc. are mentioned as an 
ingredient which has elasticity, for example. Moreover, as an ingredient whichJias the elasticity which 
fonns the reusable puncture neeffle a 

example and plastics etc is mentioned as an ingredient which has rigidity, for example. 

[0017] A reusable puncture needle 3 is formed with an ingredient harmless to flie body. As such an 

ingredient, a stainless steel (SUS) is desirable. Since the die length of a reusable puncture needle 3 

makes the homy layer of the humoral transmission member 4 and the skin penetrate, it is desirable that it 

is 2-3 0mm. In this example, since the reusable puncture needle 3 is contained in the pore 2 1 of a base 2 

at the times other than the time of a puncture, the injury by the installation tn a hnrfy fmid analysis 

apparatus and the operation mistake in the case of abolition etc can be prevented. 

[0018] If a reusable puncture needle 3 can be penetrated, the humoral tmnsmiggiim member a n^ «y fo» 

formed from what kind of ingredient, and can choose ritte 

ingredient of non-absorptivity. As an ingredient of absorptivity, the body fluid which bled from the body 
by the puncture is absorbable, and as long as even an enzyme electrode can transport the absorbed body 
fluid by capillarity etc., what kind of thing may be used. As such an ingredient, paper, textile fabrics, a 
nonwoven fabric, a porous body, etc can be used, for example. As paper, a cellulose filter paper etc is 
mentioned, as textile fabrics and a nonwoven fabric, what consists of a cellulose, a regenerated cellulose, 
cellulose acetate;, silk, cotton, a polyanride, polyester, the poly acrylic, polyolefine, polyurethane, nylon, 
etc is mentioned, and a glass filter, a nylon membrane, a nitrocellulose membrane, a cellulose acetate 
membrane, a polyvinyiidene fluoride membrane, a regenerated-cettulose membrane, a foaming cellulose 
sheet, etc are mentioned as a porous body. Also in these absorptivity ingredients, a cellulose filter pqper, 
a glass filter, and a polyester nonwoven fabric are more suitable than points, such as rigidity and 
absorptivity ability. 

[0019] Since the amount ofbody fluid is limited to the water abscm^m 

ingredient when using an absorptivity ingredient, inspecting with the specimen liquid of a constant rate 
is possible. Moreover, since foe large surface area of an electrode can be taken, it is also possible to raise 
sensibility. Although it is not necessary to establish a punching process specially in order for a reusable 
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puncture needle 3 to penetrate such an absorptivity ingredient, depending on the case, the pore of 3 
c^esofreusable puncture needle excessi^ 

transmission m@oaib@ 4 from an absorptivity ingredient, the thickness of the husnord transmi^ion 
member 4 specifically has [ that what is necessary is just to set up suitably in consideration of the die 
length of a reusable punctos needle 3, the bbsding volume ofbody fluid, the distance from a puncture 
part to an electrode, etc. ] desirable about 2-2000 micrometers. 

[0020] On the other hand, as long as wen an electrode can transport between the bodies the body fluid 
winch bled from the body by the puncture by capillarity etc. as an ingredient of non-absorptivity, what 
kind of thing may be used. As such an ingredient, polyethylene, jK>lye%Jeae fca^hthakte, polystyrene, 
triacetyi cellulose, etc. are mentioned. Although it is not neosssary to establish a punching process 
specially by forming so that a reusable puncture needle 3 may penetrate sue!* a non-absorptivity 
ingredient, when a reusable puncture needle 3 cannot be paietrated, it is necessary to prepare the pore 
(puncture hole) of 3 copies of reusable puncture needle excessive use. 
[0021] Whsi fonningthehimiord transmission menfe 4 from a non-absorptivity ingredient, the 
thickness of the humoral transmission m&nb^- 4 specifically has [that what is necess^ is just to set up 
suitably in consideration of the die lengfc of a reusable puncture needle 3 ] desirable about 2-2000 
micrometes. A working decfrode 41 contains the oxidoreductase and electron transport matte? of the 
quality of a detected material besides the conductive msto 

from a conductive ingredieit Asa conductive ingredient (mate), me&l particles, such as metal pastes, 
such as metals, such as gold, silver, platinum, and copp&, a golden paste, a silv© paste, and a ooppe? 
paste, carbon paste, gold COM4 &nd silver colloid, indium oxide, etc. are mentioned. The conductive 
m&tt@r in a working electrode 41 has role which fcaasmitsfhedecSrodi^ 
reacti on to lead wise 43 . 

- [01)22]; AnvCsxidcfeducta^e seoognizes the quality of a detected ^material said produces de^zochsnical 
change trough an oxidation reduction reaction. Although the oxidor&tiuctase used in this imraition will 
not be limited especially if the oxidation reduction reaction of the quality of a detected material is 
performed, its stable ttjg is durable in rasp ect of the preservation in the dryness from the production 
process of an enzyme electrode to an activity, and its fhsmosteble enzyme like the Ih^mcphiUc-bact^ia 
origin by Ihe case is desirable. As main oxidoredncteses, jocose oxidase, glucose oxidase, 
pyruvate-oxidase, andD-oraL-amim>acid oxidase, amine oxidase, cholesterol oxidase, chohlie 
oxidase, a urate oxidase, aseosbale oxidase, alcohol dehydrogenase, pyravate dehydrogenases, a folic-atid 
ddrydrpgsaase, etc &em©itioned. 
[0023] The dectetmtrais|mrt 

in the reactive site of an enzyme to the conductive m&ft&throu^ 

electron transport matte, polypyrrole, a feroceae, a ferrocene derivative, a nicotinamide derivative, a 
flavin daivative^ a qinnone, a qui^ 

c&ries the dedxonic traction between an oizyme and the conductive matter, whei it is mixed with an 
enzyme solution or is directly embellished by the enzyme. 
[0024] A working dedrode 41 and the contrast dectrode 42 ma 

the pmn^biKty of protein such as BSA for stabilizing? VP for making the salts which have thebuffe 
action other than the above component, and an electrode fix to a base material, PVA and a binds 
component like a carrageooan, and an enzyme, and casein, a saccharide, and specimen liquid, 
phospholipid, etc. Moreover, you may pretreat it being immesed in a surfecteit, phospholipid, etc. and 
drying tins humoral transmission mesrite 4 after that also about the 
transmissi<mmembeH,mord©toi 

[0025] These decfrodes 41 and 42 can be fomed by applying or stacking an dectrode material on the 
Immoral transmission mmb& 4. In o^ in the humoral transmission 

member 4 especially, a conductive ingredient, an dectrcmtmispoit ingredient, and an oxidoreductase are 
mixed, and there are an approach of applying at one process and the approach of fc 
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transport ingredient and an oxidoreductase, aftafonning an electrode substrate with a conductive 
ingredient In any case, screen printing, the roll coating method, a dispenser, an ink jet, vacuum 
deposition, a nonelectiolytic plating method, etc. can be used at patterning. However, it is more desirable 
to fix an enzyme, after forming an electrode substrate under the cnraroranM 
stabilized by enzymes, such as a case where die metal paste which raprgR hat gwitermg k w&A, 
vacuum deposition, a nonelectrolytic plating method, also in order not to carry out deactivation of the 
enzyme. Screen printing, the roll coating method, a dispenser, an ink jet, eta cm 
immobilization of an enzyme. 

[0026] By the approach of applying at one process, a conductive ingredient like carbon black, an 
oxidareductase like GOD, and an electron transport ingredient like polypyrrole can be kneaded with an 
organic solvent like ethyl alcohol, for example, and a working electrode 4 1 can be framed with screen 
printing etc. 

[0027] Or after fixing an enzyme to the metal sol particle in a water solution, using a metal sol particle 
as a conductive ingredient, a working electrode 41 can be formed with a dispenser, an ink jet, roll 
coating, screen printing, etc. with the dectron transport matter. If an electrode is prepared by the 
water-solution system, it can form at one process, with the activity of an enzyme held. In the case of gold 
colloid, a metal sol particle can be prepared by returning chloroanric acid with a suitable reducing agent 
Reaction time with a reducing agent and the concentration of a reducing agent can adjust the particle size 
of a metal sol particle. In order to fix an enzyme to a metal sol particle, after removing the unreacted 
liquid contained in supernatant liquid by centrifugal separation after preparing a metal sol particle, it is 
fixable by adding an enzyme under stabilizer existed such as BSA and sugar, mfliebnfe solution of 
pH of a proper reaction condition. 

[0028] the condition of having formed in the humoral transmission member which consists an electrode 
of an absorptivity, ingredient as mentioned above - drawing 4 (a) andft) It is shown in an enlarged 
drawing: drawing 4 (a) *** * - an electrode 40 is covered on the front ftce of 4t of organizations of an 
absorptivity ingredient - having - ♦*** - drawing 4 (b) **** - while being covered by the front ftce of 
4t of organizations, the opening of 4t of organizations is filled up, 
[0029] Although electrodes 41 and 42 could be formed in any ofthe top ftce of the humoral 
transmission member 4, or an underside when the humoral transmission member 4 was formed from the 
ingredient of absorptivity, wheal it forms from the ingredient of non-absorptivity, it is drawing 2 (b). ft is 
necessary to prepare in the underside of 1he humoral transmission member 4 so that it may be shown. As 
for each electrode, it is desirable to fonn in as near fixmi a puncture part a location as poskble, in order 
to stop the bleeding volume ofbody fluid a little, and in order to make the resistance by body fluid small, 
as for a working electrode 41 and the contrast dectrode 42, ft is de 
form. 

[0030] the body fluid extraction instrument of this invention - drawing 5 (a) and (b) The lanjmaring of 
the shed 4b which consists of an ingredient of tins water absorption layer 4a and non-absorptivity may 
be carried out so that it may be shown, and humoral transmission member (water ab sorption layer) 4a 
which consists of an ingredient of absorptivity may turn dowa In this <as^ 
It may be formed in which [ of water absorption layer 4a ot sheet 4b ]sto 
just be prepared among both. The laminating of water absorption layer 4a and sheet 4b can be performed 
by the approach of applying absorptivity powder like the approach of sticking by pressure using a binder, 
binders, such as PVP, etc. oracarboxymethyl cellulose* and amicrocrystal cellulose to sheet 4b etc 
[0031] The body fluid extraction instrument of tins invention may have two or more enzyme electrodes. 
By using the enzyme of a different class according to the detected matter respectively, many items are 
simultaneously detectable. Two or more enzyme electrodes may be prepared in the same base mfltprjnl 
and as shown in drawing 6 , the enzyme electrodes 41 and 42 of a class which consists of- and is 
different cm each class, 41^ 

transmission member of an absorptivity ingredient [ 4n ] In thG case ofthe former, a base material may 
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be formed between the sheets end water absorption layers which may consist of an absorptivity 
ingredient, and may consist of a non^scaptivity ingredient, or consist of a non-absorptivity ingredient 
the - a case - body fluid - each class - sequoitial - osmosis - carrying out - each - a layer - 
preparing- having had en ©xzyme electrode - reaching- although - an electrode - comrades - 
oontact- prevmting-- asake - drawing 7 -being shown - as - an enzyme electrode - forming ~ 
having had - a lays - four -n- four- n four- n- f ~ '-between -absorptivity -having -a 
spaoer-alayer-fcur-m-four-m-'-pr^^ 

[0032] Drawings (a) and (b) It is the mimetic diagram showing an example of the body fluid (here 
Wood) extraction with die body fluid extraction instrument 

formed from tfee ingredioit of absorptivity. In this example, a base 2 shall consist of an ingredient which 
has rigidity, and the reusable punc^ 

which has elasticity. The reusable puncture needle attachment component 3 1 is struck by the hamme? 

connected with the spring, and deforms csudad, and a reusable pimgture needle 3 is caudad extruded 

wiih it The extruded reusable puncture needle 3 penetrates the hnmorf 

after it carries out the puncture of the finger with which the bottom ofit was equips 

original location by the elasticity of the reusable puncture needle attachment component 3 1 . Although 

the finger by which the puncture was carried out bleeds, the blood is absorbed by the humoral 

transmission member 4, and reaches electrodes 41 and 42 by capillarity etc. Tine detected matter in blood 

is changed into an electrical signal, and is sent to the sensor formed in the body fluid analysis apparatus 

through lead wire 43. 

[003 3 J Drawing 9 (a) and (b) it is the mimetic diagram showing an example of the blood extraction with 
the body fluid extraction instromsit 1 using the humoral transmission member 4 formed from the 
ingredieat of non-absorptivity. In this example, a base 2 shall consist of an ingrediait which has 
elasticity, and tihe reusable puncture needle attachment congfflo^it34 jshall consist of an ingredient 
which has rigidity. The reusable pu^ 

connected wifh flue spring, and is made to transferal abase 2. A reusable punct^ 
extruded by deformation of abase 2, and penetrates fhe humoral transmission member 4 according to it 
Rafter carrying out the puncture o^ ofthe humoral transmission 

memba- 4 was equipped, it returns to the original location by the elasticity o f a base 2 . Although tlhe 
finger by which the puncture was carried out bleeds, by capillarity etc., fee blood moves between the 
humoral transmission meriba 4 and fingers, and reaches dectaules 41 ami 42. The detected matter in 
blood is changed into an electrical signal, and is s^ to flieseisorformrfmt^ body fluid analysis 


[0034] h addition, although the electrode was prepared kttehumorftransmisa 
example, this invention is not limited to ilhis but may form fhe means which takes out an electrical signal 
from a humoral transmission merib^in abody fluid analysis apparatus side. For example, the 
conductive member of the shape of a cylind® corresponding to the pores 22 and 23 of a base 2 is 
installed in a body fluid analysis apparatus, and if it is made to drive so that a humoral tran^ 
member may be contacted when it equips wifh abody fluid extraction instrumert, the detected mattes: 
can be measured even if it does not prepare an electrode and lead wire like this example. Moreover, 
although this example explained the detected matter taking the case ofthe approach of measuring 
decteochenically, a means to detect optically using a GOD-diromophoric substrate etc. is also 
applicable. 

[0035] This body fluid extraction instrument 1 can be made into a cartridge-type, and can be used for a 
body fluid analysis apparatus. By it, throwing away becomes possible and bacterial infection etc. can be 
prevented. Moreover, if this tody fluid extraction instrument 1 is packed, it becomes safe still more 
sanitarily and deactivation of an enzyme can also be prevented. Hie sectional view of the body fluid 
extraction instrument 1 which twisted package object 11 and was packed is shown in drawing 1 0. 
Although tins package object 1 1 may be formed from what kind of tiling as long as it has airtightness, 
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the laminate film which carried out two OTmorelarninarings ofpolyemylene, riyion, thepolyjiropylene, 

ete.fo example to atomic 

condition. 

[0036] If me body fluid extraction instrument 1 is used as the cartridge of 1 by plurality when making 
me bc4y fluid extraction instnm^ 

instrument one after another, and body fluid cm be analyzed coming 

view showing the condition ofhaving loaded me cartridge electrode holder 1 2 of 1 with five body fluid 

extracts instruments 1 respectively packed with the package object 11. 

[0037] Next, the perspective view of the body fluid extraction instrument by another example of this 

invention is shown in drawing 12. moreover, the mimetic diagram showing an example of the body fluid 

extraction which used bodyftrid extraction instrument 1' for drawing 13 for the top view of the humoral 

transmission member 4 of body fluid extraction instrument I'm drawing 12 - drawing 14 (a), (b), and 

(c) It is shown. Body fluid extraction instrument 1' has the cylinder-like cylinder 24, the reusable 

puncture needle attachment component 3 1 which can slide on the inside of a cylinder 24, the reusable 

pmictare needle 3 attached in the reusable pimcture needle att^^ 

transniission member 4 

electrode 41 and the contrast electrode 42 are formed mttelrttnioid 
^ is formed to each d<:ctrode.Al^ 

of me top lace of me Immoral transmission member 4, or an underside, wiien me h^ 

member .4 consists of an ingredient ofmm-absorptivfty, it is necessary to prepare them in an underside. 

[0038] Especially if installation to a body fluid analysis apparatus is possible fbrmemagrntudeandthe 

configuration of a cylinder 24, it will not be restricted; but whm the operabffi 

installation, the storability tf a raisablepunrture needle 3, etc. are taken into consideration, the height of 

the direction of a puncture is 2-50mm, and it is desirable matthey are [ whose cross section vertical to 

the direction of a puncture is the 

ellipse tor^ the polygon whose one side is 3-50mm or the polygon, and circular and an ellipse form. 
[0039] Also in this body fluid extraction instrument l', the laminating of the humoral transmission 
member (water absorption layer) winch consists of an ingredient of absorptivity, and the sheet which 
consists of an ingredient of non-absorptivity may be carried out, and two or more enzyme electrodes may 
be prepared Two or mere enzyme d 

drawing 15, a humoral transmission membff may be ccmstitoted from two or more layers which consist 
of an absorptivity ingredient, and the enzyme electrode of a class which is different on each class may be 
prepared Even case [ like drawmg 15], an de^ 

of a humoral transmission member which abase material may consist of an absorptivity ingredient, and 
may consist of a noihabsorptivity ingredient, or consists of an absorptivity ingredient, and a 
non-absorptivity ingredient 

[0040] In body liquid extraction instrument 1', the reusable fracture needle attachment coinponent 31 is 
pushed with the hammer connected wim me sjmng, and slides caodad. By it, a reusable puncture needle 
3 penetrates the humoral transmission member 4, arid carries out the jjunctare of the finger with which 
the bottom of it was equipped A reusable puncture needle 3 and the reusable jrancture needle attachment 
component 31 return to the origmaJ location wim a convert 

etc. Although the finger by which the punctate was carried out bleeds, the blood is absorbed by toe 

Immoral transmission member 4, or is transmitted in between the hnmmal tnm^mi^m, ^^s^ 4 ^ 

fingers, and reaches electrodes 41 and 42. The detected matter in blood is changed into an electrical 

sigrud,aridissearttome8er^fonnedm 

[0041] Although the body fluid extraction instrumem was 

apparatm erf this inventi 

addition, in this example, a body fluid extraction instrument is considered as a measurement chip. 
[0042] Drawing 16 is meperspective view of a body flmd analysis apparatus 
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invention. The display 61 aad the binding switch 62 with which this body fluid analysis separate 5 was 
formed in the flank of 1 of housing 6 and its housing 6, the reusable punctate needle discharge switch 
63, the mesasurenaasl chip installation implement 64, a test section 80 9 and the binding section 7, While 
having the cartridge electrode-holder stowags 8 and the reusable puncture needle actuator 9 which were 
established in the interior of housing 6 Measurement chip 81a was installed in the test section 80, and 
the cartridge electrode holder 82 including the measurement chips 81b, 81c, 81d, and 81e packed with 
the package object 83 in the cartridge dectrode-holder stowage 8 is contained. 
[0043] Drawing 17 (a) and (b) The measurement chip 8 1 contained by the cartridge electrode holder 82 
is sent out at a time to a test section 80 by one measurement chip installation implement 64 so that it 
may be shown. Since the package object 83 is torn off ffrmithemeasurement 81 by claw part 80a 
prepared in the test section 80 at this time, the measurement chip 81 is installed in a test section 80 in the 
safe condition for reasons of sanitation. The measurement chip installation implenarfc 64 is formed 
possible [ sliding ] to the cartridge electrode holder 82, and ate it sends out the measurement chip 81, it 
is resumed to the original location 81c, 81d, and 81 e left 

bdiindaft&measurein^c&ipSU 

moves them to the location which may be $&& out by the measurement chip installation implement 64. 
[0044] Although point 64a of an installation implement is horizontally suitable in the usual condition, 
for example although you may have what kind of configuration as long as it can s@id out the 
measurement chip 81 to a test section 80, and the measurenent chip 81 may pass through fee bottom of 
the measurement chip installation implement 64, the measurement chip installation implemsit 64 In case 
it2sused,ifthemeasur^efttchi^ 

point 64a contests the back end section of the measurement chip 81 toward a stenting lower part and 
slides the measurement chip installation implement 64, the configuration which can ss&doutthe 
measurement^ .*< . . .. .. 

[0045] In addition, alfh^ 4 " r 

and the abolition function which cm discard the measurem^ chip admeasurement^ 
subject touching directly. As long as the package object 83 is desorbed from the measurement chip 81 
with a desired means, it may have what kind of configuration, but when maMng it torn off for example, 
by claw part 80a prepared in the test section 80, can prepare handle part 83a kto which the head was 
dmded, and can take a configuration 

[0046] It is prepared in order for the bmdmgsecticm 7 to make the bleeding vohame of 
increase, and a finger is inserted into this, in this example, although the binding section 7 has become 
cylinder-like, it can choose various configurations, such as the shape of a ring, m& telescopic. Since 
there is individual difference in the size of the finger of an operating personnel-ed, it is desirable that 
they are the iagrediest which has elasticity, and the thing wticb can adjust a bore with a beitt etc. 
[0047] The binding member 71 which makes a finger pressed and congested is formed in the interior of. 
the binding section 7. Exc^ the time of m contacts a 

finger lightly sod is fixing that finger to it, at the time of the need (at fhe time [Fro 
direct front stirrup ] before a puncture - of a puncture), a bore becomes small, and it makes the blood 
v©sel of a fing^ congested while it presses a fingff , and can obtain the body fluid of an amount enough 
at the time of a puncture. Moreover, the body fluid of an amount can be enough pressed out from a 
puncture part by pressing a finger immediately after a puncture. Although you may consist of what kind 
ofthingasabimhngm@nber71 as long as it can make a finger pressed aad conge 
impregnation of air, the thing using the draw-down of the belt by actuation of a motor etc., etc. can be 
used Hke the apphcatioiwf-pressure band used for measurement of blood pressure, for example. 
rQQ48] The reusable puncture needle ( refa to drawing 1 - drawing 3 « and drawing 8 ) of the 
measurement chip 81 installed in the test section 80 is hammered out with the hammer 92 connected 
with the spring 91 in the reusable puncture needle actuator 9, and projects from a humoral transmission 
member. What is necessary is just to estabhsh a means which operates that whtf 
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perform actuation of a hammer 92 with a conventional method when die reusable puncture needle 

discharge switch 63 is pushed In order to raise visibility, fbnning as greatly as 

when a display 61 inserts a finger in the binding section 7, it is desirable to prepare in the location in 

which it does not hide with the finger* 

[0049] An example oftheappxoadi of measuring the detect^ 

above-mentioned body fluid analysis apparatus S. First, the cartridge electrode holder 82 is inserted in 
. the cartridge electrode-holder stowage 8, and the measurement chip 8 1 is sent out to a test section 80 
with the measurement chip installation implement 64. Next, a finger is inserted in die binding section 7 
(refer to drawing 1 8), and the binding switch 62 is turned on. Then, a finger is pres sed by the binding 
member 71 and congested. If the reusable puncture needle discharge sw 
condition, the reusable puncture needle of the measurement chip 8 1 will be hammered out with the 
hammer 92 connected with the spring 91, and wifl carry out the puncture of a prq^ 
fiom a humoral transmission member. The blood wtidh bled froim the fi 

transmission member, oris transmitted in between a hnmoial transmission member and fingers, reaches 
an decide, and the detect matter in bl^ serves as anelectrical signal, it is sent to a sensor, and 
measured value is shown in a display 61. 

[0050] Moreover, another example of the approach of measuring the detected matter in blood is 
explained using the above-mentioned body fluid analysis apparatus 5 . Although it is the same as that of 
the above until it inserts the cartridge electrode holder 82 in the cartridge electrode-holder stowage 8, 
and sends out the measurement chip 81 to a test section 80 and inserts a finger in the binding section 7 
after that with the measurement chip installation implement 64 next, the reusable puncture needle 
discharge switch 63 is turned on. lira, the reusable puncture needle of the measurement chip 81 is 
hammered out with the hammer 92 connected with the spring 91, and carries out the puncture of a 
.. .projection and fire finger fiom a humoral transmission member. After carrying out a puncture, the 
> binding switch 62 is turned on. Blood is pressed out fiom the part which the binding member 71 pressed 
the finger and carried out the puncture by it The bkK>d which bled is ate 
transmission member, or is transmitted in between a humoral transmission member and fingers, readies 
an electrode, and the detected matter in blood serves as an electrical signal, it is sent to a sensor, and 
measured value is shown in a display 61. 

[0051] In addition, although the perspective view ofbody fluid analysis apparatus S v by another example 

of this invention which used body fluid extraction instrument 1 1 mentioned above is shown in drawing 

19 and drawing 20, if the fundamental configuration is the same as that of ti» 

fluid analysis apparatus 5 and the reusable puncture needle discharge switch 63 is turned on, the hammer 

92 connected with die spring 9 1 begins to beat the reusable puncture needle attachment component 3 1 , 

and by it, a reusable puncture needle 3 will be extruded, it wiU penetrate the humoral tamsnnssion 

member 4, and will cany out the puncture ofthe finger. What is necessary is to re 

which carried out incidence to die test section, and just to use die device to evaluate, in detecting 

optic^yusingaGOD<hromophorics 

matter taking the case of die approach of measuring dectrocheniically. 

[0052] According to the body fluid analysis apparatus of such this invention, by simple switch actuation, 
after equipping with a measurement chip or a cartridge, whfle being able to perform a series of actuation 
processes of pressure of pressure of a finger, a pranctare, detection and tte 
puncture, and a finger, detection, and a display of measured value continuously, inspection can be 
substituted for one-touch. Moreover, since this equipment possesses all of the means which takes out a 
puncture member, a humoral transmission member, an electrode, or an electrical signal, the means to 
which the bleeding volume of body fluid is made to increasei, and a displ^, a general user does not need 
skQl but can use it easily and promptly. 

[0053] As mentioned above, although this invention was explained to the detail using lite drawing, fins 
invention can p erfonn various modification, unless it deviates fiom the thought of tins invention, 


9 of 10 


8/17/2005 936 AM 


JP.09-168530.A (DETAILED DESCRIPTION] 


without b eing limited to this. For example, the thing of the shape of two rollers or a wash clip is used 

instead of a binding memb&, and body fluid can be pressed out from the skin. 

[0054] 

[Example] Hereafter, although an example explains this invention stOl more concretely, the range of this 
inrveation is not limited to these examples. 

(Example 1) The phosphate buffer (pH73) containing a golden sol particle (particle size of about 40nm) 
and glucose oxidase was agitated, and the enzyme was fixed. Polypyrrole is mixed in this solution and it 
is a woiking-dectrode component solution (a). It earned out On the ofoer hand, it is a working-electrode 
component solution (a). Woriring^lecirode component solution which fixed cholesterol oxidase to the 
golden sol particle instead of glucose oxidase on the same conditions (b) It prepared 
[0055] ft is a woifdng-dectrode component solution (a) with a dispenser, respectively to 4n of glass fib& 
filter papers which formed the golden paste by screen-stencil as the contrast electrode 42 and 42' as 
shown in drawing 21, and 4n Wo sheets. And (b) Apply, and it is made to dry for 2 minutes at 50 
degrees C, and is an enzyme electrode (A). And (B) 41 and 41 f was formed. Thus, enzyme electrode (A) 
And 03) Space 4m which consists of the same glass fiber filter paper 4a of glass fiber filter pspess in 
which 41 and 41* was formed, and4n two sheets It minded, and the laminating was earned out and it 
considered as the humoral transmission member 4. This hranoral transmission memb^ 
body fluid extraction instrumenU" as shown m draw 
[0056] Each electrodes 41 and 42, 41^ and 42* R connected with the re 

wire 43 . The finger was equipped with above-mentioned body fluid extraction instrument 1 and it was 
made to bleed with a reusable puncture needle. Blood was transmitted to enzyme electrode (A) and (B) 
4 1 , and 4 1 1 through 4n of glass fibers, 4a 1 , aod 4m from the puncture section, and was able to detect the 
glucose eonoeotration and cholesteol concentration in blood with the above-mentioned reader. 

[0057] (Example 2) Ferrocene qpali&cation GOD solution 900. which introduced the ferrocene .„ . . . ^ 

carboxylic add into the lysine?esidne of GOD through the caxbodihmde mul PVP0.123 g and efoanol * - 
lOOnndftmkedaadconsideedasth^ 

screea-stencil was used, for polystyrene sheeg 4b which prepared 4h of puncture holes with a diameter of 

2mm with a silver paste, and the substrate and the contrast decta*te 42 of 

fbnnedmitFurthemore,appU^ 

wortong^ectrode substrate 

and considered as foe enzyme electrode. 

[0058] After applying completely foe solution for water absorption layers which consists ofmicrocrystal 
celhilose:dhanoliriton X-100=l:l :0.01 by screen-stencil aid drying it for 5 minutes at 50 degrees C on 
polystyrene sheet 4b of foe side in which foe enzyme dectoode was formed, ft was made to dry 
thoroughfybytheak<Med.fa 

using it - water absorption - a layer - four - a - an undeside- becoming -making -drawing 24 

being shown - as - tody fluid - extraction - an instrument- one- m -having maira 

are each electrodes 4 1 and 42 like an example 1 . ft measured by connecting with a reader. Gmsequeatiy, 

foe glucose concentration in blood was detectable. 

[0059] 

[Meet of the Invention] The bodty fluid extraction instrument of fois invert 

and according to foe body fluid analysis apparatus of this invoition, can extract body fluid easily by the 

approach by attraction, and can analyze b^flmd that ft is single ^proa^fly. 
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MEANS 


[Means for Solving the Problem] Even if it was not based cm the attraction approach in view of the 
above-mentioned technical problem by preparing the member which this invention person etc may 
deliver body fluid as a result of wholeheartedly research so that a reusable puncture needle may 
penetrate, body fluid could be extracted easily, and a header and this invention were 
ability of body fluid to be analyzed that it is simple and promptly. 
[0008] That is, tins invention is a body fluid extraction instnmertcha^ 

provide the humoral transmission member which may be transmitted to the location of a request of body 
fluid, and the puncture member which may penetrate said humoral transmission member. Moreover, this 
invention is a body fluid analysis apparatus characterized by coming to provide said body fluid 
extraction instrument, the means to which the bleeding volume of body fluid is made to increase, and the 
display which displays the analysis resuUoffte extracted body fluid at least 
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OPERATION 


[Function] With the body fluid extraction instrument of this invention which has the humoral 
transmission membs which oonsists of an ingredioit which has absorptivity, and fee puncture membs 
which may penetrate the humoral transmission menbo*, the body fluid which bled moves by capillarity 
etc. in the inside of a humoral transmission member, and an eizyme electro de is contacted. Moreover, 
with the body fluid extraction instrument of this invention which has thehunMffal transm 
which oonsists of an ingredieot of non-absorptivity, and fee puncture member which may p enetrate fee 
humoral transmission member, fee body fluid which bled moves by capillarity etc. in fee opening 
between fee skin and a humoral transmission membe*, and an enzyme electrode is contacted. 
[0010] Therefore, according to the body fluid eKtraction instrument of feis invasion, when the cyhnda- 
below fee problem feat it cannot decompress unless it sticks fee base of fee problem accompanying fee 
approach of collecting blood by attraction, Le., a cylinder, on fee skin, and phil.5 mm isr used, body fluid 
r can plug up a hole and can solve the problon feat bleeding will stogv fee pnroblm Jhat the structure of a 

* syrilij^'is composted, 

body fluid to an ©rzyme electrode etc., and a series of actuation processes which analysis takes can be 
reduced. 

[0011] In fee body fluid extraction instrument of this invention, detected mate various by one 

inspection can be measured by preparing fee euymedectrodeofa class wife wMch 

According to fee body fluid analysis apparatus possessing the above-aneitioned body fluid extraction 

instrument, fee means to which fee bleeding volume of body fluid is made to increase, and a display of 

feis invention, a genial us© cannot need skill, but can extract body fhi^ 

analyze fee detected matter by one-touch. 

[0012] Iffee above-mention^ body fluid extracticminstmm^ is made into 

made throwing away and bacterial infection etc. can be prevented. If feis body fluid extraction 

instrument is packed, it is still more sanitarily safe. Moreove?, if feis body fluid extraction instrument is 

used as fee cartridge of 1 by plurality, it (am let out feis body fluid extraction instrum@xt one after 

another, and body fimd can be analyzed continuously. 

[0013] 

[Embodiment of fee Invention] Hereafter, feis invention is explained to a detail with reference to a 
drawing. Hee, fee body fluid in feis invention means fee liquid which may bleed from a living body by 
carrying out a puncture, for example, blood, fee decoction between cells, etc. are mentioned. 
[0014] The perspective view of a body fluid extraction instrument wife an example of this invention is 
shown in drawing 1 . Moreover, it is drawing 2 (a) about fee A-A sectional vi ew of fee body fluid 
extraction instrument 1 in drawing 1 . The decomposition perspective view of fee body fluid extraction 
instrument 1 is shown in drawing 3 .This body fluid eateaction instrument 1 is attached in fee tabular 
base 2 wMch has pores 21, 22, and 23, and abase 2 through 

component 31, amd has fee reusable puncture ne^e 3 contain^ in fee 21, and the Immoral 


I of 9 


8/17/2005 9:39 AM 


JP,09-168530,A [OPERATION] 


fatlp://www4ipdljicipL^ . 


transmission member 4 prepared m foe barc^ 

of the humoral transmission member 4, and the enzyme electrode consists of a working electrode 41 and 

a contrast electrode 42. Lead wire 43 is connected wifo each electrode 41 and 42, and ^ 

22 ofa base 2, and 23. 

[0015] Wrfo[ a body fhiid extraction i^^ 

magnitude can be used as a compact Moreover, since an electrode can be ma^ 
electrode can be formed e 

forms fiom the ingredient which has rigidfty, in order to make a reusable 

necessary to form the reusable puncture needle attachment ccragxment 31 with the ingredient winch has 
elasticity. On the other hand, when abase 2 is formed with the ingredient which has elasticity, foe 
reusable punctoe needle attachm A n t component 3 1 can be formed from the ingredient which has 
rigidity. Especially if installation to a body fluid analysis apparatus is possible for the magnitude and the 
configuration of a base 2, it will not be restricted, but when foe operability at the time of installation, the 
storability of a reusable puncture needle 3, etc. are taken into consideration, the thickness of the direction 
of a puncture is 2-50mm, and it is desirable that they are [which is foe polygra 
whose one side ofa cross section vertical to the direction of a puncture is 3-50mm ] circular or foe 
configuration which combined foe dlipsefcnn, or a polygon, airi 

[00 1 6] As an ingredient which has foe rigidity which forms a base 2, plasti cs, foe ceramics, a metal, etc. 
are mentioned, for example and a polyurefoane rubber, synthetic rubber, etc foe textile fibrics which 
consist of these ingredients, anonwoven &bric, a surgical tape ingredient, etc. are mentioned as an 
ingredient which has elasticity, for example. Moreover, as an ingredient which has the elasticity winch 
forms the reusable puncture needle attachment component 3 1 , adhesive tape etc. is mentioned, for 
example and plastics etc is mentioned as an ingredient winch has rigidity, for example. 
[0017] A reusable puncture needle 3is.fonned with an ingredient harmless to foe body. As such an .... y 
ingredient, a stahdess^^ 

makes foe homy lays- of foe humoral transmission member 4 and foe skin penetrate, it is desirable that it 

is MQnraL In this eown^lei smce fo 

at foe times other than foe time of apumtoe, 

apparatus and foe operation mistake in foe case of abolition etc. can be prevented. 

[0018] If a reusable puncture needle 3 can be penetrated, foe humoral transmission member 4 may be 

formed fim what kind ofingredient, and can 

ingredient of nan-absorptivity As an ingredient of absorptivity, foe body fluid which bled fiom foe body 
by foe puncture is absorbable, and as long as even an enzyme dectode can tra^ 
fluid by capillarity etc., what kind of tiring may be used. As such an ingredient, paper, textile fibrics, a 
nonwoven fihric, a porous body, etc. can be used, for example. As paper, a cellulose filter paper etc. is 
mentioned, as textile fibrics and a nonwoven fabric, what consists of a cellulose, a regenerated cellulose, 
cellulose acetate, silk, cotton, a polyamide, polyester, the poly acrylic, polyolefine, polyurefoane, nylon, 
etc. is motioned, and a glass filter, a nylon membrane, a nitrocellulose membranes, a cellulose acetate 
membrane, a polyvinytidene fluoride membrane, a regenerated-celMose membrane, a foaming cellulose 
sheet, etc. are mentioned as a porous body. Also in these absorptivity ingredients, a cellulose filter paper, 
a glass filter, and a polyester nonwoven fabric are more suitable foan points, such as rigidity and 
absorptivity ability. 

[0019] Since foe amount ofbody fluid is limited to the water absmptionc^ 

ingredient when using an absorptivity ingredient, inspect^ wta 

is possible. Moreover, since foe large airfeoe area ofandectrode can betake^ 

sensfomty.Althou^ftisnotnecEs^ 

puncture needle 3 to penetrate such m 

copies of reusable puncture needle excessive use may be prepared. When forming the humoral 
transmission member 4 from an absorptivity ingredient, the thickness of foe humoral transmission 
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membe' 4 specificaUy has [ that what is necessity is just to set up suitably in consideration of the die 
leagth of a reusable puncture needle 3 , the bleeding volume ofbody fluid, the distance from a puncture 
part to an electrode, etc. ] desirable about 2-2000 micrometers. 

[0020] On the other hand, as long as even an electrode can transport between the bodies the body fluid 
which bled from the body by the puncture by capillarity etc. as an ingredient of non-absorptivity, what 
kind of thing may be used As such an ingredient, polyethylene, polyethylene terepbthalate, polystyrene, 
triacetyl cellulose, etc. are meitkmed. Although it is not necessary to establish a punching process 
specially by forming so that a reusable puncture needle 3 may penetrate such a non-absorptivity 
ingredient, whei a reusable puncture needle 3 cannot be penetrated, it is necessary to prepare the pore 
(puncture hole) of 3 copies of reusable puncture needle excessive use. 
[0021] Whei forming the humoral transmission morib© 4 from a non-absorptivity ingredieit, the 
thickness of die humoral transnri&ion m@nb@ 4 specifically has [ that what is necessary is just to set 19 
suitably in consideration of die die loigth of a reusable puncture needle 3 ] desarabl e about 2-2000 
micrometers. A working electrode 41 contains the oxido^ 

quality of a detected material besides the conductive matter to the contrast electrode 42 being formed 
from a conductive ingredient As a conductive ingredient (matter) , metal particles, such as metal pastes, 
such as metals, such as gold, silver, platinum, and oopper, a golden paste, a silver paste, and a copper 
paste, carbon paste, gold colloid, and silver colloid, indium oxides, etc. are mentioned. The conductive 
matter in a working electrode 41 has the role which transmits die dec&ochemical change by the enzyme 
reaction to lead wire 43. 

[0022] An oxidoreductase recognizes the quality of a detected material and produces electrochemical 
change through an oxidation reduction reaction. Although the oxidoreductase used in this invention will 
not be limited especially if the oxidation reduction reaction of the quality of & detected material is 
. , „. v . performed, its stable flung is desirable m respectof the preservation in.thejdryness from the production 
process of an oizyme electrode to an activity, and its thennost&ble enzyme like the themophilic-bacteria 
origin by the rase is desirable. As main oxidorednctases, glucose oxidase, glucose oxidase, 
pyruvate-oxidase, and D- or a L-ammo acid oxidase, amine oxidase, cholesterol oxidase, choline 
oxidase, a urate oxidase, asoorbate oxidase, alcohol dehydrogenase, pyruvate dehydrogenase, & folio-acid 
debydrog&iase, tfc are meniionj&L 

[0023] He electron transport matter has the fraction to transmit transfe 

in the reactive site of an enzyme to the conductive matter through this . electron transport matte. As such 
electron transport matter, polypyrrole, a ferrocene, a fenocoie derivative, a nicotinamide derivative, a 
flavin derivative, a quinone, a quinone deivative, etc. me mentioned These electeon transport matte 
carries the electronic transition between aa oizyme and the conductive matter, whea it is mixed with an 
enzyme solution or is direcdy embellished by the enzyme. 

[0024] A working electrode 41 and the contrast electro de 42 may contain the surfactant for improving 
file permeability of protein, such as BS A for stabilizing PVP for making the salts which have die buffer 
action other than the above component, and an electrode fix to a b&se material, P VA and a binder 
component like a casrageenan, and an enzyme^ and casein, a saccharide, and spedmenfiq^ 
pho spholipid, etc. Moreover, you may pretreai it being immersed in a surfactant, phospholipid, etc. and 
ribying thic hnrnrwal t ransmis sion member 4 after that also about the base material slack humoral 
transmission msrib©: 4, in order to improve the absorptivity and psmeability of spedmei liquid etc. 
[0025] These electrodes 41 and 42 can be formed by applying or sticking an electrode mateial on the 
humoral transmission moriber 4. In order to form a working electrode 41 in the humoral transmission 
member 4 especially, a conductive ingredient, an eletfron transport ingredient, and an oxidoreductase are 
mixed, and thoe are an approach of applying at one process and the approach of fixing an electron 
transport ingrediert and an oxidoreductase, after forming an electrode substrate with a conductive 
ingredient In any case, screen printing, the roll coating method, a dispenser, an ink jet, vacuum 
deposition, a nonelectrolytic plating method, etc. can be used at patterning However, it is more desirable 
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to fix an enzyme, after forming an dectrode substrate under the environment which cannot be easily 
stabilized by enzymes, such as a case where the metal paste which requires hot sintering is used, and 
vacuum deposition, a nondectrolytic plating method, also in onto not to carry out deactivation of the 
enzyme. Screen printing, the roll coating method, a dispenser, an ink jet, etc can perform 
immobilization of an enzyme. 

[0026] By the approach of applying at one process, a condnctive ingredient Kke carbon black, an 
oxidoreductase like GOD, and an electron transport ingredient like polypyrrole can be kneaded with an 
organic solvent like ethyl alcohol, for example, and a working dectrode 41 can be formed with screen 
panting etc. 

[(K)27] Or after fixing an enzyme to the metal sol particle ma water solution, using a inetal sol partide 
asaronchictiveingredi^ canbefomiedwitii a dispenser, an ink jet, roll 

coating, screen printing, etc. with the dectron transport matter. If an dectrode is prepared by the 
water-solution system, it can form at (me process, with the activity of an enzyme held In the case of gold 
colloid, a metal sol partide can be prepared by returning chloroauric acid with a suitable reducing agent 
Reaction time with a reducing agent and the concentration of a reducing agent can adjust the paxtide size 
of a metal sol paxtide. In order to fix an enzyme to a metal sol particle, after removing the unreacted 
liquid contained in supernatant liquid by centrifugal separation after preparing a metal sol partide, it is 
fixable by adding an enzyme under stabilizer existence smiffiBSA and sugar, in tiwbufifa solution of 
pH of a proper reaction condition 

[0028] the condition of having formed in the humoral transmission member which consists an dectrode 
of an absorptivity ingredient as mentioned above - drawing 4 (a) and (b) It is shown in an enlarged 
drawing, drawing 4 (a) **** - an dectrode 40 is covered on the front face of 4t of organizations of an 
absorptivity ingredient - having - - drawing 4 (b) ♦♦♦» - while bring covered bv the font face of 
? 4t of organization . 
[0029] Al^u^ndectrodes i 41-*arKi 42 could be formed in any of the top fece of the humoral m ^ 
transmission member 4, or an underside when the humoral transmission member 4 was formed from the 
ingredient of absorptivity, when ft 

necessary to prepare in the underside of the hmnc^ transmission member 4 so that it 

for each electrode, it is desirable to form in as near from a puncture part a location as possible, in order 

to stop die bleeding volume of body fluid a little, and in ante to make the resistance by body fluid small, 

as for a working dectrode 4 1 and the contrast electrode 42, it is desirable to make it approach and to 

form. 

[003 0] the body fluid extraction instrument of tins invention - drawing 5 .(a) and (b) The lanmmtitig of 
file sheet 4b which consists of an ingredient of this water absorption layer 4a and non-absorptivity may 
be carried out so that it may be shown, and humoral transmission member (water absorption layer) 4a 
wtichecmsists of an ingredient of absor^^ 41 and 42 

ft may be formed in which [ of water absorption 1^ 4a or sl^ 4b] side that what is necessary is to 
just be prepared among both. The laminating ofwaterabsc^onlayCT 4a and sheet 4b can be performed 
by the approach of applying absorptivity powder like the approach of sticking by pressure using a binder, 
binders, such as PVP, eta or a carboxymethyl cellulose, and anricroaystal cellulose to sheet 4b eta 
[0031] The body fluid extraction instrument of tins invention may have two or more enzyme electrodes. 
By using the enzyme of a different class according to foe detected matter respectively, many items are 
simultaneously detectable. Two or more enzyme electrodes may be prepared in the same base material, 
and as shown in drawing 6 , the enzyme dectrodes 41 and 42 of a class which consists of - and is 
different on each class, 41', 42' may be prepared 4n of two or more layers which consist a humoral 
transmission member of an absorptivity ingredient [ 4n ] In the case of the former, a base material may 
be formed between foe sheets and water absorption layers which may consist of an absorptivity 
ingredient, and may consist of a non-absorptivity ingredient, or consist of a non-absorptivity ingredient 
the latter — a case — body fluid — each class — sequential — osmosis - carrying out — each — a layer — 
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preparing - having had - an enzyme electrode - reaching - although - an electrode - comrades — 
contact -plaiting- a sake- d electrode -fotming-- 

having had - a layer - four - n - four - n - 1 - four - n ~ * - 1 - between - absorptivity - having - a 
spacer- a layer - four - m - four - m - 1 - preparing - a firing- being desirable . 
[0032] Drawings (a) and (b) It is the mimetic diagram showing an example of the body fluid (hero 
blood) extraction with the body fluid extraction instrument 1 using the humoral transmission membe 4 
formed from the ingredient of absorptivity, hi this example, a base 2 shall consist of an ingrediert which 

hflS rigidity fflM* **** reusable pimchma nrarfla Rttxfbmept o^nppn^it 31 shall Consist of an ingredioit 

which has elasticity. The reusable punctnre needle attachment component 3 1 is struck by the hammer 

connected with the spring, and deforms candad, and a reusable graacture^ 

with it The extruded reusable puncture needle 3 perorates the humoral traasraisri(m member 4, and 

afie? it carries out the puncture of the with wUch the bottom of it was 

original location by the elasticity of the reusable puncture needle attachment component 31. Although 

the finger by which the puncture was carried out bleeds, the blood is absorbed by the humoral 

transmission member 4, and readies dectrodes 41 and 42 by capillarity 

is changed into an electrical signal, and is seat to the sensor foimed in the body fluid analysis ajpparstus 
through lead wire 43. 

[0033 ] Drawing 9 (a) and (b) It is the mimetic diagram showing an example of the blood extraction with 
the body fluid extraction instrument 1 using the humoral transmission member 4 foimed from the 
ingredient of non-absorptivity. In this example, a base 2 shall consist of an ingredient which has 
elasticity, and the reusable puncture needle attachment component 3 1 shaflccmsistofaningredieit 
which has rigidity. The leasable puncture needle attachment component 3 1 is struck by the hammer 
connected with the spring, and is made to transform a basel A reusable puncture needle 3 is caudad 
extruded by deformation of a base 2, and penetates the femoral transmission member 4 according to it 
And afte carrying out the puncture of the finger withrwhidrlhe bottom of the humoral transmission 
menber 4 was equipped, ft returns ^ 2. Although the 

finger by which the puncture was carried out bleeds, by capillarity the blood moves between the 
humoral transmission noranber 4 and fingers, and rKU&esdecftrodes41 and 42. The detected mate in 
blood is changed into an electrical signal, and is so* to the sensor formed in the body fluid analysis 
apparatus through lead wire 43. 

[0034] hi addition, although the electrode was prepared in the humoral transmission member in flris 
example, this invention is not limited to this but may fonn the means which takes out an electrical signal 
ifrmiahimioraltraismissionm^ For example, the 

conductive member of the sh^ 

installed in a body fluid analysis apparatus, and ifft is made to drive so that ahumor^ 

member may be oontacted when it equips with a body fluid extraction instrument, the detected matte 

can be measured even if it does not prepare an electrode and lead wire like this example. Moreover, 

although this example explained die detected mate taking the case of the approach of measuring 

decbochemically, a means to detect optically using a GOD-dsromophoric substrate etc is also 

applicable. 

[0035] TTiis body fluid extracdonin^rumoi 1 be made into a cartridge-type, and can be used 
body fluid analysis apparatus. By it, throwing away becomes possible and bacterial infection etc. can be 
prevented. Moreover, if this body fluid exinution instrument 1 is packed, it 
sanitarily and deactivation of an enzyme can also be prevailed. The sectional viewof the body fluid 
extraction instrument 1 which twisted package object 11 and was packed is shown in drawing 10. 
Although this package object 11 maybe formed from what kind of thing as long as it has airtightness, 
the laminate film which carried out two or more laminating? of polyethylene, nylon, the polypropylene, 
etc. , for example to aluminum foil can be used for it It is desirable to perform a package by the aseptic 
condition. 
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[0036} If the body fluid extraction instrument 1 is used as the cartridge of 1 by plurality when making 
the body fhiid extraction iiistrum 

instrument one after another, and body fluid can be analyzed continuously. Drawing 11 is the sectional 
view showing die condition of having loaded the cartridge electrode holder 12 of 1 with five body fluid 
extraction instruments 1 respectively packed with the package object 11. 
[003 7] Next, the p erspective view of the body fluid extraction instrument by another example of this 
invention is shown in drawing 11 moreover, the mimetic diagram showing an exampte 
extraction which used body fhiidextr^^ for the top view of the humoral 

transmission member 4 of body fluid extraction instrument r in drawing 12 - drawing 14 (a), (b), and 
(c) It is shorn Body fluid extraction instrument r has the cylinder-like cylinder 24, the reusable 
puncture needle attachment component 31 which can slide on flie inside of a cylinder 24, the reusable 
puncture needle 3 attached in the reusable puncture needle attachment component 3 1 , and the humoral 
transmission member 4 prepared in the soffit of a cylinder 24. As shown in drawing 13, the working 
electrode 41 and the contrast electrode 42 are formed in the humord transmission member 4 y and wiring 
44 is formed in each electrode. Although each electrodes 41 and 42 aid wiring 44 may be formed in any 
of the top face of the humoral transmission member 4, or an underside, when the humoral transmission 
member 4 consists of an ingredient of norhabsoipti\oty 3 it is necessary to prepare them m 
[003 8] Especially if installation to a body fluid analysis apparatus is possible for the ™«gnitnHi> and the 
configuration of a cylinder 24, it will not be restricted, but -when the operability at die time of 
installation, the starability of a reusable puncture needle 3, etc. are taken into consideration, the height of 
the direction of a puncture is 2-50mm, and tt is desirable that th^ are [who^ 
the direction of a puncture is the diameter of 3-SQmm ] circular or the configuration which combined the 
ellipse form, the polygon whose one side is 3-5 0mm or the polygon, and circular and an ellipse form. 
, [0039] AlsohHbis hody-ftuid extraction instrument 1 Vthe laminating of thehumoral tnmsmissiqn ^ 
member (water absorption layer) which consists of an ingredient of absorptivity, -and the sheet-winch 
consists of an ingredient of non-absorptivity may be carried out, and two or more enzyme electrodes may 
be prepared. Two or more enzyme dectrodes may be prepared in the acne base mxten*^ as shown in 
drawing IS, a humoral transmission member may be constituted from two or more layers winch consist 
of an absorptivity ingredient, and the enzyme electrode of a class which is different on each class may be 
prepared Even case [ like drawing 15 ], an dectiode may be piqwred between 
of a humoral transmission member which a base material may consist of an absorptivity ingredient, and 
may consist of a non-absorptivity ingredient, or consists of an absorptivity ingredient, and a 
non-absorptivity ingredient 

[0040] In body liquid extraction instrument T, the reusable puncture needle attachment component 31 is 
pushed with the hammer connected with the spring, and slides caudad. By it, a reusable puncture needle 
3 penetrates the humoral transmission member 4, and carries out the puncture of die fingw with which 
the bottom of it was equipped. A reusable puncture needle 3 and the ra&able puncture needle ^rhm^nt 
component 31 return to the original location with a conventional method using an operation of a spring 
eta Although the finger by which the pimcture was earned crt bleeds^ 

humoral transmission member 4, oris transmitted m between the h and 
fingers, and reaches electrodes 41 and 42. The detected matter in blood is changed into an electrical 
signal, and is sent to the sensor formed in the body fluid analysis apparatus through wiring 44. 
[0041] Although the body fluid extraction instrument was explained above, die body fluid analysis 
apparatus of this invention winch used this body fluid extraction instrument next is explained In 
addition, in this example, a body fluid extraction instrument is considered as a measurement chip. 
[0042] Drawing 16 is the perspective view of a body fluid analysis apparatus with an example of this 
invention. The display 6 1 and the binding switch 62 with winch tins body fluid analysis apparatus 5 was 
formed in the flank of 1 ofhousing 6 and its housing 6^ the reusable puncture nje^e discharge switch 
63, the measurement chip installation implement 64, a test section 80, and the binding section 7, While 
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having the cartridge dedrode-holder stowag© 8 end the reusable puncture needle actuator 9 winch were 
established in the initio? of housing 6 Mewxremesft drip 81a was installed in the test section 80, and 
the cartridge electrode holds: 82 inclining the measuranent chops 81b, 81c, Sid, and 8 le packed with 
the parage object 83 in the cartridge dectrode-holder stowage 8 is contained* 
[0043] Drawing 17 (a) and (b) The measurement chip 81 contained by the cartridge etecSrode holder 82 
is s^ out at a time to a test section 80 by one measurem 

may be shown. Since the padcage object 83 istomoff&om^m^sur@n@3tdiip81 by daw part 80a 
prepared in the test section 80 at isinstaUedinatestsectionSOinthe 
safe condition fin: reasons of sanitation. The measurement chip installation imptemait 64 is formed 
possible [ sliding ] to the cartridge decfeode holder 82, and after it sends out the measurement drip 81, it 
is returned to the original location wifo a spring 84. Tie measure^^ 

behind after measurement chip 81a was sent out are psessed with a spring 8 S , aad measurement chip 81b 
moves than to the location which may be soot out by the measurement chip installation implonent 64. 
[0 044] Although point 64a of an installation implement is horizontally suitable in the usual condition, 
for example although you may have what kind of oonfigurBtioaiaslongasitcmseidoat&e 
aaeasuremsit drip 8 1 to a test section 80, antd the measurement chip 8 1 may pass through the bottom of 
the measuremest chip installation implsnent 64, the measursneat drip installation impl@nent 64 hi case 
it is used, if the me&suranent chip installation implement 64 is touched, when installation implement 
point 64a contacts the bade e*d section of the measurement drip 81 toward a slanting low© part and 
shdes the measurement chip installation implement 64, the cxrafiguration which can send out the 
measurement chip 81 to aiest section 80 caa b© tak&L 

[0045] in addition, although the graphic display was not earned out, it is desirable to prep@s extension 
and the abolition function whidb can discard themeasuranort drip gfta: measurement, without a test . . 
subject touching dtaectiy, A&lostg^s th&pacfcage .ohjact 83 is desosbed from the messumneast chip. 81 f . ± r: 
with a desired means, it may have wh&Madtofean^ 

by dm jxst 80a prepared in the test section 80, cm pf^i^todleprt 83s into wMdi the h^ was 
divided, and cm take a configuration with which daw part 80a ©iters betwea the brok^ part. 
[0046] It is prepared in order for the binding action 7 to make the blading volume of body fluid 
increase, and a ifingff is ira 

cylinde-like, it cm cfisoose various configurations, such as the shap© of a ring, and telescopic. Since 
thse is individual difference in the size of the Snge" of m opiating pezsonnel-ed, it is desirable that 
they are the ingredient which has elasticity, and the tiring which can adjust a bore with a belt etc. 
[0^7] The binding monbsr 71 whidi makes & finger pressed end congested is formed in tine interior of 
the binding section 7, Bsospt the time ofmeasnr&neai, although this binding imnsmbsr 71 contacts a 
finger fcj^y and is fiiring that ffc^^ a puncture 

direct front stirrup ] before a puncture - of apracture), a bore becomes small, andit makes the blood 
vessd of a finger congested while it presses a fing&, mi can obtain the body fluid of an amount enough 
at the time of a puncture. Moreov^, the body fluid of an mount can bs enough pressed out from a 
puncture part by pressing a finge immediately afea a puncture. Al^ 

ofthingasabindk)gmember71 as long as it can make a Sags' pressed and congested, the thing using 
impregnation of air, the tiring using tine draw-down of the bdt by actuation of a motor eia, etc. can be 
used like the appUcation-of-pressure band used for measurement ofblood pressure, for example. 
[0048] The reusable puncture needle (refer to drawing 1 - drawing , and drawing 8 ) of the 
measureneat chip 8 1 installed in the test section 80 is hammered out with the hammer 92 connected 
with the spring 91 in the reusable puncture needle actuator 9, and projects from a humoral transmission 
member. What is necessary is just to establish a mrans^chopeatesthat^toisneoKMyisjustto 
perform actuation of a hammer 92 with a conventional method wheot foe reusable puncture needle 
discharge switch 63 is pushed. In order to raise visibility, forming as greatly as possible is desirable, and 
when a display 61 inserts a finger in the binding section 7, it is desirable to prepare in the location m 
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[0049] An example of the approach of measuring the detected matter in blood is explained using the 
above-mentioned body fluid analy^ apparatus 5. First, fee cartridge dectrode holder 82 is inserted in 
the cartridge dectrode-iolder stowage 8, and the measurement drip 81 is sent out to a test section 80 
wife fee measurement drip installation implement 64. Next, a finger is imerted in the binding section 7 
(refer to drawing 1 8), and the binding switch 62 is turned on. Then, a finger is pressed by the binding 
member 71 and congested. If the reusable pundure needle discharge switdi 63 is turned on in to 
condition, the reusable puncture needle of die measurement chip 8 1 will be hammered out with the 
hammer 92 coimectod wife fee spring 9L and ^ 

from a humoral transmission member. The blood which bled from the finger is absorbed by the humoral 
transmission member, or is transmitted in between a humoral transmission member and Sogers, reaches 
an electrode, and Ate detected matter in blood serves as an electrical si gnal, it is sort to a sensor, and 
measured value is shown in a display 61. 

[0050] Moreover, another example of the approach of measuring the detected matter in blood is 
explained using the above-mentioned body fluid analysis apparatus 5 . Although it is the same as that of 
the above until it inserts the cartridge electrode holder 82 in the cartridge electrode-holder stowage 8, 
and sends out the measurement chip 81 to a test section 80 and inserts a fii^m the W 
after that with the measurement ch^ install^ 

discharge switch 63 is turned on The^ is 
hammered out with the hammer 92 connected with die spring 91, and carries out the puncture of a 
proj ection and the finger from a humoral transmission member. After carrying out a puncture, the 
binding switch 62 is turned on Blood is pressed out from fee part which the. Minting wjemfrffr 71 pressed 
the finger and carried out fee puncture by it The blood which bled is absorbed by the humoral 
transnissiomaaesAer, oris transmitted in between a humoral transmission member, amifingecs^reaches 
, " m etectroderand the detected matter in blood serves as an dectriaal signa^itis'sent tcra-sensor, and 
measured value is shown in a display 61. 

{0051] In addition, although the perspective view ofbody fluid analysis apparatus 5' by another example 
of this invention which used body fluid extraction instrument 1' mentioned above is shown in drawing 
19 and drawing 20, if the fundamental configuration is the same as that of the above-mentioned body 
fluid analysis apparatus 5 and fee reusable 

92 connected with fee spring 91 begins to beat the reus&le puncture needle attachment component 31, 
and by it, a reusable puncture needle 3 will be extnuled, it wifl penetrate fee hmnoral transmission 
member 4, and will cany out fee puncture of the finger. What is necessary is to read the echo of li^ht 
which carried out incidence to fee test section, and just to use fee device to evaluate, in detecting 
optically using a GOD^iromophoric substrate etc. although the above example explained fee detected 
matter taking fee case of the approach of measuring dectrochemically. 

[0052] According to fee body fluid analysis apparatus of such this invention, by simple switch actuation, 
after equipping wife a measurement chip or a cartridge, while being able to perform a series of actuation 
processes of pressure of pressure of a finger, a puncture, detection and fee display of measured value or a 
puncture, and a finger, detection, and a display of measured value continuously, inspection can be 
substituted for one-touch. Moreover, since this equipment possesses all of fee means which takes put a 
puncture member, a humoral transmission member, an dectrode, or an electrical signal, fee means to 
which the bleeding volume of body fluid is made to increase, and a display, a general user does not need 
skill but can use it easily and promptly. 

[0053] As mentioned above, although this invention was explained to fee detail using fee drawing, this 
invention can perform various modification, unless it deviates from fee thought offtris invention, 
without being limited to this. For examples, feefeingoffeesh^oftwomneraorawaAc^isused 
instead of a binding member, and body fluid ran be pressed out from fee skm 
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* NOTICES * 

JPO and NC1PI are not responsible for any 
riq ift p g g fl /wtgarf by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word wMch can not be translated. 
3Jn the drawings, any words are not translated. 


EXAMPLE • ' ._ 

[Example] Hereafter, although an example explains this invention still more concretely, the range of this 
invention is not limited to these examples. 

(Example 1) The phosphate buffo (pH73) containing a golden sol particle (particle size of about 40mn) 
and glucose oxidase was agitated, and the enzyme was fixed. Polypyrrole is mixed in this solution and it 
is a worlring-el ectrode component solution (a). It carried out On the other hand, it is a working-electrode 
component solution (a). Wodring-dectrode component solution winch fixed cholesterol oxidase to the 
golden sol particle instead of glucose oxidase on the same conditions (b) It prepared. 
[0055] It is a working-electrode component solution (a) with a dispenser, respectively to 4n of glass fiber 
filter papers which formed the golden paste by screen-stencil as the contrast electrode 42 and 42' as 
shown in (hawing 2 1 , and 4n two sheets. And (b) Apply, and it is made to dry for 2 minutes at 5 0 
degrees C s and is an enzyme dedn>^ 

And (B) Spacer 4m \tyhich consists- of the same.gia$s fiber filter paper 4n of glass fiber fitter papers^ - ♦ 
which 41 and 41'wasibmied, and 4n two sheets It minded, and the laminating was carriedout*andit 
considered as the humoral transmission member 4. This humoral transmission member 4 was used and 
body fluid extraction instrument 1 " as shown in drawing 22 was manufactured. 
[ 0056] Each electrodes 41 and 42, 41', and 42 f It connected with the reader (not shown) through lead 
wire 43. The finger was equipped with above-mentioned body fluid extraction instrument 1", and it was 
made to bleed with a reusable puncture needle. Blood was transmitted to enzyme electrode (A) and (B) 
4 1 , and 4 r through 4n of glass fibers, 4n\and4m from the puncture section, and was able to detect the 
glucose concentration and cholesterol concentration in blood with the above-mentioned reader. 
[0057] (Example 2) Ferrocene qualificaticm GOD solution 900 which introduced the ferrocene 
caiboxylic add into the lysine residue of GOD through the carbodhmide mul PVP0. 123 g and cthanol 
100 mul It mixed and considered as the enzyme electrode component solution. As shown in drawing 23, 
screen-stencil was used fin* polystyrene sheet 4b which prepared 4h of puncture holes with a diameter of 
Wn with a silver paste, and the substrate and the contrast electrode 42 of a working electrode 4 1 were 
formed in it Furthermore, applied the above-mentioned enzyme electrode component on the 
working-electrode substrate using screen-stencil, and itwasmadetodryfiwSinhiutesatSOdegceesC, 
and considered as the enzyme electrode. 

[0058] After applying completely die solution for water absorption layers which consists ofmicrocrystal 
ceMoseethanolrtriton X-100=l:l:0.01 by screen-stencil and drying it for 5 minutes at 50 degrees C on 
polystyrene sheet 4b of the side in which die enzyme dectrode was formed, it was made to dry 
tbarmigUyby the air dried, thus - water absorption - a layer - fcnir- a- having formed - a sheet - 
using it - water absorption - a layer - four - a - an underside - becoming - making - drawing 24 — 
being shown -as -body fluid -extract 

are each electrodes 41 and 42 like an example 1. It measured by connecting with areader. Consequently, 
the glucose concentration in blood was detectable. 
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CLAIMS 


[Clann(s)] 

[ Claim 1 ] He bo dy fluid extraction instrument characterized by coming at least to provide the humoral 
transmission member which may be transmitted to flie location of a request ofbody fluid, and the 
puncture member which may penetrate said Immoral transmission member. 
[Claim 2] The body flmd extracts 

transmission member is characterized by being fonnrf from the ingredient of absorptivity. 
[Claim 3] The body fluid extraction instrument according to claim 2 characterized by preparing a kM or 
two or more sorts of enzyme electrodes in said humoral transmission member. 
[Claim 4] The body fluid (extraction instrument according to claim 2 characterized by preparing the 
enzyme electrode of a class wHch is different on each class by said humoral transmission member 
consisting of two or more layers. 
*'*. [Claim 5] The body fluid extraction instrument according to- claim 4 characterized by preparing the • 
spacer layo* which has absorptivity between the layers in which the enzyme electrode was prepared. 
[Claim 6] The body fluid extraction instnmientacconJ^ 

which consists of an ingredient of non-absorptivity is carried out on said humoral transmission member 
currently formed from toe ingrediertofabsoipto 

more sorts of enzyme dedrodes between said humoral transmission members and said sheets. 
[Claim 7] The body fluid extract instrument a 

absoiptivity is characterized by being paper, textile febrics, a ncmwoven fibric, or a porous body. 
[Claim 8] The body fluid extraction instrument according to claim 7 characterized by said textile fabrics 
and nonwoven fabric consisting of at least one sort chosen from the group which consists of a cellulose, 
a regenerated cellulose, cellulose acetate, silk, cotton, a polyanride, polyester, the poly acrylic, 
poiyolefine, polyurethane, and nylon. 

[Claim 9] The body fluid extraction instrument according to claim 7 characterized by said porous body 
consisting of at least one sort chosen from the group which consists of a#ass filter, a nylon membrane, 
a nitrocellulose membrane, a cellulose acetate meznbrane, a polyvinyhdene fluoride membrane, a 
regenerated-cellulose membrane, and a foaming cellulose sheet 

[Claim 1 0] The body fluid extraction instrument according to claim 1 which said humoral transmission 
member is fonned ihm the in^ 

two or more sorts of enzyme electrodes in the underside of said humoral transmission member. 

[Claim 11] claims 3, 4, and 6 which said enzyme electrode consists of the working-electrode section and 

contrast polar zone, and are characterized by this woiking-electrode section containing the 

oxidoreductase, toe electron transport mate, and the eonA 

material, or 10- either - the body fluid ecrtracricm instrument of a publication. 

[Claim 12] The body fluid extraction instrument according to claim U characterized by said conductive 

matter being a metal sol particle. 
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[Claim 13]Thebodyftaidextr^oninstnmL^ 

being formed by the dispense the ink jet, roll coating, or scseai printing with said electron transport 
mate after said working-elecfeode section fixes said oxidorcdudase to said metal sol particle in a wate 
solution. 

[Claim 14] claim 1 characterized by packing sm^ 

object thru/or 13 - either- the body fluid extraction instrument of a publication. 

[Qaim 15] The body fluid analysis apparatus characterized by coming to 

instrameat according to claim 1 or 2, the means which takes out an electrical signal from said humoral 

transmission member, the means to which the bleeding volume ofbody fluid is made to increase, and the 

display which displays the analyst 

[Claim 16] The body fluid analysis apparatus dteracterizedl^ccnmng to i^Vi^ claims 3, 4, and 6 or 
the body fluid extraction instrument of a publication and the means to which the bleeding volume of 
body flcdd is made to increase, and tte 
10 either at least 

[Claim 17] The body fluid analy^ 

instrument according to daim 14, flie means to whiA&e bleeding volume rf 

increase* the display which displays the analysis result of the extracted body fluid, and a means to desaib 

said package object fiom said body fluid exts^on instrument at least 

[Claim IS] claim 15 characterized by for one or more said body fluid extraction instrum^rts coming out, 
and constituting the cartridge of 1 thru/or 17 - either -the body fluid analysis apparatus of a 
publication. 
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♦NOTICES* 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 11 It is the perspective view showing an example ofthebodyMdextracticmmstnimeMtof 
this invention. 

fDrawing21 (a) The A-A sectional view of the body fluid extraction instrument in **♦*! is shown, (b) 
The sectional view of the body fluid extraction instrument by other examples of ******** is shown. 
[Drawing 31 The decomposition perspective view of the body fluid extraction instrument in drawing 1 is 
shown. 

[Drawing 41 The enlarged drawing of the electrode formed in the humoral transmission member which 
consists of an ingredient of absorptivity is shown, (a) The condition that ** and an electrode are covered 
by the front face of the organization of an Asoijrtivity ingredient is shown, and it is (b). While the 
electrode is covered by the organization chart side, the condition that the opening of an organization is 
fifledupis shown. .. .. . ; 

[Drawing ST fa) It is tfafe perspective view showing the laminating of the rmmnnfl tan^MWt - 
member (water absorption layer) which consists of an ingredient of absorptivity; and the sheet winch 
consists of an ingredient of non-absorptivity, and is (b) . The sectional view is rihown. 
[Drawing 61 It is the perspective view showing an example ofthe humoral transmission member which 
consists of two or more layers. 

[Drawing 71 It is the perspective view showing other examples of the humoral transmission member 
which consists of two or more layers. 

[Drawing 81 It is the mimetic diagram showing extraction of the pnncfane and body fliriri using a hndy 
fluid extraction instrument with an example of this invention, (a) The condition and (b) which are 
******(ing) The condition just behind a puncture is shown. 

[Drawing 91 It is the mimetic diagram showing extraction of the puncture and body fluid raring the hndy 
fluid extraction instrument by other examples of tins invention, (a) The condition and (b) which are 
******(ing) The condition just behind a puncture is shown. 

[Drawing 101 ft is the sectional view showing the body fluid extraction instrument which this invention 
packed. 

fDrawinglll It is the sectional view showing the body fluid extraction instrument of this invention 
contained in the cartridge electrode holder. 

[Drawing 121 It is the perspective view showing another example of the body fluid extraction instrument 
of this invention. 

[Drawing 1 31 It is the top view showing an example of the humoral tnmgmiggirm mpmW in flip body 
fluid extraction instrument of drawing 7 . 

[Drawing 1 41 It is the mimetic diagram showing extraction of the pnnctare and body fhriri nsing the hndy 
fluid extraction instrument by another example of this invention, (a) The condition in front of ******, 
and (b) The condition and (c) winch are carrying out the puncture The condition just behind a puncture is 
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shown. 

[Drawing 15] It is the top view showing other examples of the humoral transmission member in the body 
fluid extraction instrument of drawing 7 . 

IDrawing 1 61 It is the perspective view showing an example of the body fluid analysis apparatus of this 
invention* 

[Drawing 171 It is the sectional view showing die body fluid extraction instrument (measurement chip) 
of this invention contained in the cartridge electrode holder, (a) The condition before sending out a 
oooooo c faip > and (b) He condition afta* sending out a measurement chip is shown. 
[Drawing 1 81 It is the perspective view showing the condition of having equipped the body fluid analysis 
apparatus with an example of this invention with the finger. 

IDrawing 1 91 It is the perspective view showing another example of the body fluid analysis apparatus of 
this invention. 

[Drawing 201 It is the perspective views 

puncture of the Sage? to the body fluid analysis apparatus by another example of this inveition. 
[Drawing 211 It is the perspective view showing the humoral transmisa 
[Drawing 221 It is the sectional view showing the body fluid extraction instrument in an example 1. 
[Drawing 23 1 1t is the perspective view showing the humoral transmission member in an example 2. 
[Drawing 241 It is the sectional view showing the body fluid extraction instrument in an example 2. 
[Description of Notations] 

I, l 1 , and 1 - Q , l" 1 -body Md extraction instrument 

11 83 -Package object 

12 82 - Cartridge electrode holder . 

2 -Base 

21,22,23-Pore 

24- Cylinder • • 

3 -Reusable puncture needle 

3 1 - Reusable puncture needle attachment component 

4, 4n, 4tf, 4n° - Humoral transmission member 

4m, 4m 1 -Spacer layer 

4a - Water absorption lays 

4b-Sheet 

4t - Organiation of an absorptivity ingredieit 

4h- Puncture hole 

40 -Electrode 

41 41* - Working electrode 

42 42 1 - Contrast electrode 

43 - Lead wire 
44 -Wiring 

5 5* -Body flirid analysis apparatus 

6 - Housing 
61 -Display 

62 — Binding switch 

63 - Ramble puncture needle discharge switch 

64 - Measurement chip installation implement 
64a - Installation implement point 

7 - Binding section 
71 — Binding member 

8 - Cartridge electrode-holder stowage 
80 -Test section 
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8Ga- Claw part 

81 a-e — Measurement chip 

83a - Package object handle part 

84, 85, 91 -Spring 

9 - Reusable puncture needle actuator 

92 — Hammer 
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